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Matter& its characteristics

Matter: It is anything that has mass& volume (occupy a space)
 انًادة كم شئ نه كخهت وحجى )يشغم حيز(

 The characteristics that can be used to distinguish between

substances:

1. Color, smell& taste. 4. Hardness

2. Density 5. Thermal conductivity

3. Melting& boiling point 6. Electrical conductivity.
درجت الاَظهار وانغهياٌ  –انكثافت  –انطؼى  –انزائحت –خظائض حسخخذو فى انخًييز بيٍ انًىاد انًخخهفت انهىٌ

وانكهزباءحىطيم انحزارة  –انظلابت  –

1. Color, taste& smell.

Q1. How can you differentiate between the following: 

1. Iron, Silver& Gold  By colour 

2. Table Salt& Sugar  By taste. 

3. Perfume& Vinegar.      By smell 
انبزفاٌ وانخم بانزائحت –انسكز وانًهح بانخذوق  –حسخطيغ انخًييز بيٍ انحذيذ وانفضت وانذهب بانهىٌ   

2. Matter& Density

 Density: is the mass of unit volume of a substance.

Or it is the mass of one cubic centimeter
.

ع1ُاٚ وزٍخ اٌىضبفخ : ٘ٝ وزٍخ ٚدذح اٌذجَٛ 
3

صمً اٌّبدح( –ِٓ اٌّبدح )٘ٝ وّيخ اٌّبدح فٝ دجُ ِؼيٓ   
 Density =   Mass = gm/ cm

3

 Volume 
volumeػٍٝ  massٌذغبة اٌىضبفخ ٔمغُ 

ىضبفخ : جُ/عُٚدذح اٌ
3

Mass: the amount of matter    Volume: space occupied by object 

 Copper – iron sink in water  حُغًز فى انًاء  –انُحاس وانحذيذ حغىص  

 Oil – cork – ice floats on water انزيج وانفهيٍ وانثهج حطفى ع انًاء 

 Equal masses of different substances have different volumes.

 Equal volume of different substances have different masses. (Why?)

Because of their different densities.
 انكخم انًخساويت يٍ انًىاد انًخخهفت نها حجىو يخشابهت )انحذيذ وانخشب( لاٌ نها كثافت يخخهفت

G.R A piece of wood floats on the water surface, while a piece of lead sinks in it

Because the density of wood is smaller than that of water, 
while the density of lead is larger than that of water. 

 انخشب يطفى وانحذيذ )انزطاص( يغىص

 لاٌ كثافت انخشب الم يٍ كثافت انًاء وانحذيذ اػهى يٍ انًاء
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Complete the following table 

Substance Mass(g) Volume(cm
3 
) Density(gm/ cm

3
)

Water 50 50 1 

Iron 31.2 4 

Petrol oil 82 100 0.82 

Copper 22 2.5 

Cork 5 25 

What is meant by: the density of water is 1 gm/cm
3

This means that the mass of unit volume of water = 1 gm 

The measuring unit of density is   gm/cm
3

 تطبيقات فى الحياة ع الكثافة 

Life applications on density 

Give reasons:  لاٌ كثافت انبخزول الم يٍ انًاء فيطفى ويظم يشخؼم –لاحسخخذو انًاء لاطفاء حزائك انبخزول  

1. Water is not used in extinguishing petrol fires.

Because the density of oil is less than the density of water so it floats

on water surface, keep fire 
   لان كثافته اقل من الهواء –المنطاد المملوء بالهيدروجين او الهليوم يرتفع لاعلى 

2. Balloons filled with hydrogen or helium rise upwards carrying

flags. 

Because the density of hydrogen& helium is less than the density of air. 

One of your friends has bought a silver medal, then he thought that 
it is forged. How can you help him to make sure of that ? 

1. By measuring its mass& its volume.

2. Calculated its density.

3. Compared with known density
ٚٔمبسْ ِغ densityٚٔذغت  mass  ٚvolumeٌٍزؤوذ ِٓ طٕبػخ ِيذاٌيخ ِٓ اٌفضخ اٌخبٌظخ ٔذغت 

اٌىضبفخ اٌميبعيخ ٌٍفضخ
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Example 1: 

 The mass of an iron   =  78 gm. 

 The volume of the liquid =100 cm
3

 The volume of the liquid and iron =110 cm
3

Calculate the density of iron.

The volume of iron = 110 – 100 = 10 cm
3

The density =  Mass/volume = 78/10 = 7.8  gm / cm
3

3. Matter& point of fusion

انحذيذ وانُحاس نها درجت اَظهار ػانيت  –انزبذ وانثهج وانشًغ نها درجت اَظهار يُخفضت 

N.B  * Butter, ice& wax have low melting point.

* Iron, aluminum, copper& table salt have high melting point.
درجت الاَظهار : هى درجت انحزارة انخى ححىل انًادة انحانت انظهبت انى انسائهت

 :The Melting point 

It is the temperature at which matter change from a solid state into liquid state.   
حطبيماث ع اسخخذاو درجت الاَظهار

:on melting point ife applicationsL

1. Cooking pots are made up of aluminum or stainless steel alloy.

  Because they have high melting point.
ليةالاوانى تصنع من الالومنيوم او الاستنلس لان لها درجة انصهار عا  

2- In making alloys :  such as : فى صناعة السبائك 

:Alloys

  Gold, copper alloy which is used in making jewels.

Nickel-Chrome alloy which is used in making heating coils.

Stainless steel alloy  which is used in making cooking pans. 
الاعزٍٕظ فٝ اٚأٝ اٌطجخ –إٌيىً ٚاٌىشَٚ فٝ اٌّىٛاح  –ط فٝ اٌّجٛ٘شاد عجبئه اٌز٘ت ٚإٌذب

 :The boiling point 

It is the temperature at which matter change from a liquid state into gaseous state.   
بصيخاٌغٍيبْ : ٘ٝ دسجخ اٌذشاسح اٌزٝ رذٛي اٌّبدح ِٓ اٌذبٌخ اٌغبئٍخ اٌٝ اٌغدسجخ 

Life applications on boiling point: 

The separation of petrol components    Why? 

Due to different in boiling points 
رطجيمبد : فظً ِىٛٔبد اٌجزشٚي لاْ وً ِبدح ٌٙب دسجخ غٍيبْ ِخزٍفخ ػٓ الاخشٜ

4. Hardness

اٌذذيذ –ٛاد رذزبط دشاسح ٌزظجخ ٌيٕخ ِضً اٌّؼبدْ ِ–اٌظلاثخ : ٕ٘بن ِٛاد طٍجخ ٌيٕخ ِضً اٌّطبط )اعزيىخ( 

ِٛاد لا رٍيٓ ثبٌذشاسح ِضً اٌفذُ ٚاٌىجشيذ

.Rubberat ordinary temperatures such as  soft1. Some solids are 

Metals.as  such softenedto be need heat Some substances 2.

lphur.Coal& Suheated such as  if softeningbe  can't3. Some substances 
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:on hardness ife applicationsL

1- The screwdrivers are made of steel iron

Bec. It is very hard
اٌّفه يظٕغ ِٓ اٌذذيذ اٌظٍت لأٗ طٍت جذا

إٌّبصي رظٕغ ِٓ اٌذذيذ ٌٚيظ إٌذبط لاْ اٌذذيذ اوضش طلاثخ

2- Building houses made of iron not copper

Bec. Iron is more hard than copper

5. Electrical Conductivity

اٌّذٍٛي اٌذّضٝ ٚاٌمٍٜٛ ٚالاِلاح –: رغّخ ٌٍزيبس ثبٌّشٚس خلاٌٙب ِضً اٌّؼبدْ  ٌٍىٙشثبء ِٛاد ِٛطٍخ

اٌٙيذسٚجيٓ فٝ اٌجٕضيٓ اٌخشت اٌفغفٛس اٌىجشيذ ِذٍٛي اٌغىش وٍٛسيذ–ِٛاد ػبصٌخ : لا رغّخ ٌٍزيبس ثبٌّشٚس خلاٌٙب ِضً اٌغبصاد 

Bad conductors of electricityGood conductors of electricity

Substances that don't allow electricity to 

pass through them.

Examples:

- Gases.

- Sugar solution.

- Solution of hydrogen chloride in benzene

- wood, Plastic, sulphur& phosphorous.

Substances that allow electricity to pass 

through them.  

Examples:

- Metals as iron, silver, copper&

Aluminum.

- Acidic solution& alkaline solution.

- Some salt solutions.

on electric conduction ife applicationsL

1- Electric cables – wires are made of copper or aluminum and cover with plastic

Bec. Copper is good conductor of electricity – plastic is bad conductor of electricity
لاْ إٌذبط ِبدح ِٛطٍخ ٚاٌجلاعزيه ػبصي –اٌىبثلاد رظٕغ ِٓ إٌذبط ٚرغطٝ ثبٌجلاعزيه 

اٌّفه يظٕغ ِٓ اٌذذيذ ٚاٌيذ ِٓ اٌخشت لاْ اٌذذيذ ِبدح ِٛطٍخ ٚاٌخشت ػبصي

2- Electric screwdrivers are made of steel iron but handles are made of wood

Bec. iron is good conductor of electricity – wood is bad conductor of electricity

6. Thermal conductivity

ِٛاد ػبصٌخ لا رغّخ –ِٛاد ِٛطٍخ ٌٍذشاسح : رغّخ ٌٍذشاسح ثبٌّشٚس خلاٌٙب ِضً اٌّؼبدْ 

Bad conductors of heatGood conductors of heat

Substances that don't allow 

heat to flow through them.

- Wood – Plastic.

Substances that allow heat to flow

   through them. 

- Iron – Copper – Aluminum.

on thermal conduction ife applicationsL

لاْ الإٌِٛيَٛ ِٛطً ٚاٌخشت ػبصي –الاٚأٝ رظٕغ ِٓ الإٌِٛيَٛ ٚاٌيذ ِٓ اٌخشت 

1- Cooking pans are made of aluminum

Bec. It is good conductor of heat and it has high melting point

2- Handles of cooking pans are made of wood or plastic

Bec. They are bad conductor of heat
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7- Metals& Chemical activity:

 ٌظٛديَٛ ٚاٌجٛربعيَِٛؼبدْ ٔشطخ جذا : رزفبػً ثغشػخ ِغ الاوغجيٓ ِضً ا

ِؼبدْ الً ٔشبطب : رزفبػً ِغ الاوغجيٓ ثؼذ ػذح ايبَ ِىٛٔخ اٌظذأ  ِضً اٌذذيذ

 ِؼبدْ غيش ٔشطخ: لا رزفبػً ِغ الاوغجيٓ ِضً اٌفضخ ٚاٌز٘ت

يذفظ اٌظٛديَٛ رذذ عطخ اٌجبص ٌّٕؼٗ ِٓ اٌزفبػً ِغ الاوغجيٓ لأٗ ِؼذْ ٔشظ 

 Life applications on very active metals 

Sodium and potassium are kept under kerosene surface  Why? 

 To prevent their reaction with oxygen as very active metal 

   Life applications on less active metals 

Give reasons:

1. Steel bridges& the holders of light bulbs are painted from time to time.

  To protect them against rust and corrosion
رشذُ اجضاء اٌغيبسح ٌٍذّبيخ ِٓ اٌظذأ ٚاٌزآوً –ٚاٌزآوً  د٘بْ اٌىجبسٜ ٌٍذّبيخ ِٓ اٌظذأ

2. Metallic spare parts of cars are covered with grease.

To protect them from rust and corrosion.
رغغً الاٚأٝ ثبٌغٍه لاصاٌخ اٜ طذأ

3. Washing of cooking pans made of aluminum with a rough material.

To remove any layer formed on them.

 Life applications on inactive metals 

اٌفضخ ٚاٌز٘ت فٝ طٕبػخ اٌجٛا٘ش لأٙب ِؼبدْ غيش ٔشطخ 

1- Silver and gold are used in making jewels

Bec. They are inactive metals

(اٌفضخ ٚاٌز٘ت رغزخذَ ٌزغطيخ اٌّٛاد الاخشٜ لأٙب ِؼبدْ غيش ٔشطخ )ٌٍذّبيخ ِٓ اٌظذأ ٚاٌزآوً
2- Nickel,  gold and silver are used to cover other substances

To protect them from rust and corrosion(as inactive metals).

Inactive metalsLess active metalsVery active 

metals

They don't react with 

oxygen.

Examples:

Silver, gold& nickel - 

chrome.

They react with oxygen  

after some days forming 

rust 

Examples:

Iron, Copper& aluminum

They react  fast 

with oxygen 

Examples:

Sodium& 

Potassium
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Matter & its construction  2Lرشويت اٌّبدح

Cell.The building unit of living organisms is the  

.atoms& each molecule consists of Molecule The building unit of matter is the
ذح ثٕبء اٌّبدح ٚيزىْٛ ِٓ رساداٌجضئ ٚد –اٌخٍيخ ٚدذح ثٕبء الأغبْ

   What is a molecule?

Matter is composed of molecules
moleculesٔفزخ صجبجخ اٌجشفبْ سائذزٙب رٕزشش لأٗ يزىْٛ ِٓ جضيئبد  –ٌّؼشفخ اْ اٌّبدح رزىْٛ ِٓ جضيئبد 

? and give reason What happens when 

You open a bottle of perfume for a period of time

  Answer  you smell it all over the room 

Bec. The perfume consists of Molecules which spread and carry the smell 
اٌجضئ : اطغش جضء فٝ اٌّبدح يٛجذ ِٕفشدا ٚيذًّ خظبئض اٌّبدح )اٌشائذخ(

Molecule:

Is the smallest part of matter which can exist freely& it has matter properties.
ٚجٛد لٜٛ رجبرة –ٚجٛد ِغبفبد ثيٕيخ –خظبئض اٌجضيئبد : دشوخ ِغزّشح 

Properties of molecules:

1- Molecules of matter are in continuous motion

2- There are intermolecular spaces among molecules

3- There are intermolecular forces among molecules

1. Motion of molecule
ٚضغ ٔمطخ دجش فٝ اٌّبء رٕزشش لاْ اٌجضيئبد فٝ دشوخ ِغزّشح

What happens when and give reason 

You put a small amount of potassium permanganate (ink) in a glass of water. 

spreads through the water. colorThe   nswerA

B. The molecules are in a state of continuous motion.

G.R  when open perfume bottle, you smell it all over the room

Bec. The molecules are in continuous motion. 
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2. Intermolecular spaces among molecules.

 They are spaces among the molecules of matter 
ع222ُػٕذ اضبفخ 

3
ع322ُِبء اٌٝ 

3
ع522ُوذٛي ٔجذ اٌذجُ الً ِٓ  

3
دٌيً ٚجٛد ِغبفبد ثيٓ اٌجضيئبد 

What happens when and give reason 

You add 200 cm
3
of alcohol to 300 cm

3
 of water in a measuring cylinder.

3
the mixture is less than 500 cm The volume of  Answer

Bec. alcohol molecules inter in the intermolecular spaces between water molecules

3. The intermolecular force between the molecules of matter

They are forces among – bind- the molecules of matter 
لٜٛ رجبرة لٛيخ فٝ اٌّٛاد اٌظٍجخ ػٓ اٌغبئٍخ ٌٛجٛد–لا ٔغزطيغ وغش اٌذذيذ ٌٚىٓ ٔغزطيغ رجضئخ وّيخ ِٓ اٌّبء 

What happens when and give reason?

1. You try to break an iron piece into smaller parts.

2. You try to divide an amount of water on small cups.

Answer  You can't break the iron but you can separate the water easily. 

B. The intermolecular forces between the molecules are very strong in solids,

and weak in liquids. 

The states of matter

  Comparison between solids, liquid & gas.  

GasLiquidSolid

Completely free More free Limited 

 ِذذٚدح

   Motion of  اٌذشوخ  

molecules 

Very largelargeVery small Intermolecular 

space  اٌّغبفبد  

Very weakWeak Very strongIntermolecular force  

IndefiniteIndefinite Definite   صبثذ   Shape اٌشىً  

IndefiniteDefinite Definite  Volume اٌذجُ  

Oxygen& Carbon 

dioxide

Alcohol& 

Water

 Iron& 

Aluminum

   Examples

Give reason: Solids have definite shape & volume. 

* Because the intermolecular forces are very strong.
ذد لاْ لٜٛ اٌزجبرة ثيٓ اٌجضيئبد لٛيخ جذاِذ–اٌّٛاد اٌظٍجخ ٌٙب شىً ٚدجُ صبثذ 
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The change of matter states

it is change of matter from solid to liquid state by heating :Melting

 ثبٌزغخيٓالأظٙبس : رذٛي اٌّبدح ِٓ اٌذبٌخ اٌظٍجخ اٌٝ اٌغبئٍخ 

اد عشػزٙب فزجزؼذ ػٓ ثؼضٙب فزضيذ اٌّغبفخ ٚرمً لٜٛ اٌزجبرة ِزذٌٛخ رفغيش الأظٙبس : جضيئبد اٌّبدح اٌظٍجخ رىزغت دشاسح رضد

اٌٝ عبئً

* Explanation of melting:

Give reasons:

Heat changes the matter from solid state into liquid state.

1. Bec. When heated its molecules gains energy, its speed increases

* The intermolecular spaces increase.

* The intermolecular forces weak.
 اٌزجخش : رذٛي اٌّبدح ِٓ اٌذبٌخ اٌغبئٍخ اٌٝ اٌغبصيخ ثبٌزغخيٓ

رفغيش اٌزجخش : جضيئبد اٌّبدح اٌغبئٍخ رىزغت دشاسح رضداد عشػزٙب فزجزؼذ ػٓ ثؼضٙب فزضيذ اٌّغبفخ ٚرمً جذا لٜٛ اٌزجبرة 

ِزذٌٛخ اٌٝ ثخبس

state by heating gaseousto  liquidit is change of matter from  :porizationva

* Explanation of evaporation:

Give reasons:

Heat changes the matter from liquid state into gaseous state.

1. Bec. When heated its molecules gains energy, its speed increases

* The intermolecular space increases.

* The intermolecular forces very weak.



9

Kinds (types) of molecules  أٛاع اٌجضيئبد 

1- Element molecule 2- Compound molecule
جضئ اٌّشوت رسارٗ ِخزٍفخ  –جضئ اٌؼٕظش رسارٗ ِزشبثٙخ 

 The molecules are composed of tiny particles –units- are called atoms. 
 اٌجضئ يزىْٛ ِٓ رساد 

يٍٗجضئ اٌؼٕظش : اثغظ جضء ِٓ اٌّبدح لايّىٓ رذٍ

Element molecule is the simplest pure form of matter, can't analyzed it 

into simple form. 
جضئ الاوغجيٓ يزىْٛ ِٓ رسريٓ ِزشبثٙخ ِٓ الاوغجيٓ

Molecules of Element have similar atoms.

      Oxygen molecule (O2)    

The molecule of oxygen consists of 2 oxygen atoms 

 diatomicاٚ رسريٓ يغّٝ  –monoatomicيزىْٛ ِٓ رسح ٚادذح يغّٝ جضئ اٌؼٕظش 

 of elements Molecules

1. Monoatomic elements which molecules composed of one atom:

Inert gases (Noble gases) 
 Helium  He - Neon Ne - Argon  Ar - Krypton Kr 

Xenon  Xe  - Radon  Rn 

Liquid element: Mercury  Hg 

_____________________________________________________ 

2. Diatomic elements which molecules composed of two atoms:

Active gases 
Hydrogen  H2 - Nitrogen  N2 - Chlorine Cl2 - Fluorine F2   -  Oxygen O2

  Liquid element: Bromine  Br2 

  -------------------------------------------------------------------------------- 

Liquid elements ػٕبطش عبئٍخ

diatomic - two atoms                     monoatomic -one atom  
     Mercury            Hg                                    Bromine     Br2

___________________________________________________
Gases elements 

diatomic - two atoms             micmonoato -one atom  
 Noble gases                                    Active gases
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   Molecules of Compoundجزئ انًزكب  
Molecules of Compound have different atoms.

ضً اٌّبء ٚالاِٛٔيب ٚوٍٛسيذ اٌٙيذسٚجيٓجضئ اٌّشوت : ػجبسح ػٓ ارذبد ػٕبطش اٚ رساد ِخزٍفخ ثٕغت صبثزخ ِ

Is the product of a combination of 2 or more  :Compound molecule
different elements with constant weight ratios.

 Water molecule (H2O)  Hydrogen Chloride 

  molecule 

جضئ وٍٛسيذ اٌٙيذسٚجيٓ )رسح ٘يذسٚجيٓ+رسح وٍٛس( –جضئ اٌّبء : يزىْٛ ِٓ رسريٓ ٘يذسٚجيٓ ٚرسح اوغجيٓ 

رساد ٘يذسٚجيٓ ٚرسح ٔيزشٚجيٓ 3دس( : الاِٛٔيب )إٌشب

:Examples 
1. The molecule of water consists of two hydrogen atoms& one oxygen atom.

2. The molecule of hydrogen chloride consists of one hydrogen atom& one chlorine atom

3. The molecule of ammonia consists of one nitrogen atom& three hydrogen atoms.

compoundElementSimilar 

or

different

Name

elementsimilar1) Oxygen molecule O2

2) Water molecule  H2O

3) Hydrogen Chloride

compounddifferent4)Ammonia molecule NH3

Elements & Compounds 

 CompoundElement

 Is the product of a combination 

of 2 or more different elements 

with constant weight ratios.

Is the simplest pure form of 

matter, can't analyzed it 

into simple form.

Definition

differentsimilarAtoms

Ex. Water – Co2 – ammonia – 

Hydrogen chloride

Ex.  Oxygen - hydrogen  
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Atomic Structure of matter 3Lesson 
اٌزشويت اٌزسٜ ٌٍّبدح : رزىْٛ اٌّبدح ِٓ جضيئبد اٌزٝ رزىْٛ ِٓ رساد

 Matter consists of molecules. Molecules consist of smaller particles 

 called atoms. 
اٚ ٚدذح اٌجٕبء الاعبعيخ ٌٍّبدح –اٌزسح : اطغش ٚدذح ٌٍّبدح رشبسن فٝ اٌزفبػً اٌىيّيبئٝ 

ter can share in chemical reactionsmat of unit: is the smallest The atom

is the fundamental building unit of matter  :The atom

Chemical symbols of elements
يبئيخ ٌٍؼٕبطشاٌشِٛص اٌىيّ

Chemists use symbols to express the elements as follows:

Atom 

symbol

ElementAtom 

symbol

Element

 HHydrogen LiLithium

 OOxygen KPotassium

 NNitrogen NaSodium

 FFluorine CaCalcium

 ClChlorine MgMagnesium

 BrBromine AlAluminum

 IIodine ZnZinc

 HeHelium FeIron

 ArArgon PbLead

 SSulphur CuCopper

 PPhosphorous HgMercury

 CCarbon AgSilver

 SiSilicon AuGold
tFrom the table above, we find tha

1. The symbol represents by one letter or two letters.

2. If one letter it is written in capital.

3. If two letters, the first letter in capital& the second in small.

4. Some elements have symbols taken from Latin language,

as Sodium,  potassium, iron, copper and silver
ثؼض اٌشِٛص ِشزك ِٓ اٌٍغخ اٌلاريٕيخ ِضً اٌظٛديَٛ –smallٚاٌضبٔٝ   capitalاٌشِض اٌىيّيبئٝ يؼجش ثذشف اٚ دشفيٓ الاٚي 
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The atomic constructionشويت اٌزسحر
رزىْٛ اٌزسح ِٓ ٔٛاح ٚرذٚس دٌٛٙب اٌىزشٚٔبد 

The atom consists of:  Nucleus and Electrons 
إٌٛاح رٛجذ فٝ ِٕزظف اٌزسح ٚرزشوض فيٙب وزٍخ اٌزسح ٚشذٕزٙب ِٛججخ 

1) Nucleus:

   It is the central core of the atom where its mass& positive 

   charges are concentrated.
ٔيزشٚٔبد ِزؼبدٌخ اٌشذٕخ –رذزٜٛ إٌٛاح ع ثشٚرٛٔبد ِٛججخ اٌشذٕخ 

The nucleus contains:   

a) Protons which are positively charged particles.

b) Neutrons which are electrically neutral (uncharged).
وزٍخ اٌزسح ِشوضح فٝ إٌٛاح لاْ وزٍخ الاٌىزشْٚ طغيشح جذا

G.R. 1- The mass of atom is concentrated in the nucleus. 
B. the electron has very small mass

ٌٙب شذٕخ( ٔيزشٚٔبد ِزؼبدٌخ اٌشذٕخ)ٌيظ –إٌٛاح ِٛججخ اٌشذٕخ لأٙب رذزٜٛ ػٍٝ ثشٚرٛٔبد ِٛججخ اٌشذٕخ 

2- The Nucleus is positively charged.
B. it has positive charged protons and neutral uncharged neutron

..…K-Lرذٚس الاٌىزشٚٔبد دٛي إٌٛاح ثغشػخ فٝ ِغزٛيبد اٌطبلخ  –الاٌىزشٚٔبد عبٌجخ اٌشذٕخ وزٍزٙب طغيشح جذا 

::Electrons2)
They are negatively charged particles, of neglected mass.*

* They revolve around the nucleus at very high speed in energy

levels of symbols K, L, M, N, O, P, Q.

رذٚس الاٌىزشٚٔبد دٛي إٌٛاح فٝ ِذاساد رغّٝ ِغزٛيبد اٌطبلخ 

*The electrons revolve around the nucleus in orbits known as  energy levels.
ػذد اٌجشٚرٛٔبد اٌّٛججخ = ػذد الاٌىزشٚٔبد اٌغبٌجخ ٌزٌه اٌزسح ِزؼبدٌخ

  The number of –ve electrons = the number of +ve protons 
اٌزسح ِزؼبدٌخ لاْ ػذد اٌجشٚرٛٔبد اٌّٛججخ = ػذد الاٌىزشٚٔبد اٌغبٌجخ

G.R The atom is electrically neutral in ordinary state

B. The number of –ve electrons = the number of +ve protons
 الاٌىزشٚٔبد رذٚس دٛي إٌٛاح ثغشػخ ػبٌيخ ٌزٌه رظٙش ن عذبثخ )اٌّشٚدخ(

 Electrons revolve around the nucleus at very high speed they seems as a cloud.

اٌؼذد اٌزسٜ )ػذد اٌجشٚرٛٔبد فٝ إٌٛاح(سح اٜ ػٕظش لاثذ ِٓ اٌزؼشف ػٍٝ ٌىزبثخ ر

 ) ػذد اٌىزٍخ ) ِجّٛع اٌجشٚرٛٔبد + إٌيزشٚٔبد

sTo express an atom of any element we use two term

Atomic number: *It is the number of protons in the nucleus. 

It is written to the left side below the symbol of the element.

* Atomic no. = no. of protons = no. of electrons.

 Mass number:  It is the sum of protons & neutrons in the nucleus. 

  It is written above the symbol.

* Mass no. = no. of protons + no. of neutrons.
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  ٜاٌؼذد اٌزسatomic no. يىزت اعفً اٌؼٕظش شّبي

  ٍٝاٌؼذد اٌىزmass no. يىزت فٛق اٌؼٕظش شّبي

The atomic no. of calcium = 20 -1 What is meant by

This means that the no. of protons in nucleus of calcium = 20

2- The mass no. of calcium = 40

This means that the sum no. of protons and neutrons in nucleus of 

   calcium = 40

no. of protons = atomic no.  :Note

 No. of electrons = atomic no.

 No. of neutrons = Mass no. - Atomic no.

Ex: 
16

  8 O     The number of protons = 8

The number of electrons = 8

 Atomic no. = 8 

     Mass no. = 16 

 Number of neutrons = 16  -   8 = 8 


ِْٚبرا يذذس ٔٛاح اٌٙيذسٚجيٓ ٌيظ ثٙب ٔيزش

 What happen: 1- The nucleus of hydrogen atom doesn't contain neutrons 

 Answer      The atomic no. = the mass no. 

2- The number of proton changes.

 Answer    The atomic and mass no. changes 
 ٌجشٚرٛٔبد = ػذد إٌيزشٚٔبد  ٚاديبٔب يىْٛ ػذد إٌيزشٚٔبد اوجش ِٓ اٌجشٚرٛٔبد ة ٚادذػذد ا

 The no. of neutrons may be = no. of protons as carbon atom 

 The no. of neutrons may be more than no. of protons as sodium atom 
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Complete the following table: 

Number of 

electrons

Number of 

neutrons

Number of 

protons

Mass 

number

Atomic 

number

Symbol of 

elements
 1

1 H

2040-20=20204020
 40

 20 Ca
   24

12 Mg
   12

 6 C

1735-17=18173517
  35

17 Cl
    23

 11Na

Energy levels

They are imaginary places around the nucleus in which the electrons 

 move according to their energy.
 ِغزٛيبد  7 –دٛي إٌٛاح يذٚس فيٙب الاٌىزشٚٔبد ثبٌٕغجخ ٌطبلخ وً ِٕٙب ِغزٛيبد اٌطبلخ : اِبوٓ رخيٍيخK-L…Q

The number of energy levels in the largest (heaviest) known atom is 7 levels 

represented from the nucleus by letters: K, L, M, N, O, P, Q.
 K  ٚ الً طبلخQ  اػٍٝ طبلخ

he seventh t ,while K has the least energySo the first energy level  

.Q  has the highest energy energy level
  وً ِغزٜٛ يزشجغ ثؼذد ِؼيٓ ِٓ الاٌىزشٚٔبد

 Each level has a certain number of electrons.

  For example:

The 1
st

 level K:  is saturated by 2 electrons. 

The 2
nd

 level L:  is saturated by 8 electrons. 

The3
rd

 level M:   is saturated by 18 electrons.

The 4
th

 level N:   is saturated by 32 electrons.

 Any further level is saturated by 32 electrons.

  2وً ِغزٜٛ يزشجغ ثؼذد ِؼيٓ ِٓ الاٌىزشٚٔبد طجمب ٌٍمبػذحn
2

 .…K=1 – L=2ػذد ِغزٜٛ اٌطبلخ ) nديش  

To calculate the number of electrons in the energy levels:

 The number of electrons which saturate the energy level can be 

calculated from the relation (rule): 2n
2    (where n is the number of energy level)
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The no. of electrons which saturates the level K = 2n
2 

= 2x (1)
2
 = 2 electrons.

The no.  of electrons which saturates the level L = 2n
2  

= 2x (2)
2
 = 8    electrons.

The no. of electrons which saturates the level M = 2n
2  

= 2x (3)
2
 =18    electrons.

The no. of electrons which saturates the level N = 2n
2  

= 2x (4)
2
 =32 electrons

G.R This equation is not applied for the levels higher than the fourth level

Because the atom is not stable.
  2اٌمبػذحn

2
فإْ اٌزسح رظجخ غيش ِغزمشح 32لاْ ػذد الاٌىزشٚٔبد ػٕذِب يضداد ػٓ  –ِغزٛيبد الاٌٚٝ فمظ  4لا رطجك الا ػٍٝ  

 ِٓ ٌْٚىٝ يٕزمً الاٌىزشK  ٌٝاL )لاثذ اْ يىزغت ِمذاس ِٓ اٌطبلخ رغّٝ وٛأزُ )ِغزٜٛ الً طبلخ اٌٝ اػٍٝ طبلخ

  ٍٝٚػٕذِب يفمذ ٘زٖ اٌطبلخ يؼٛد اٌٝ اٌّغزٜٛ اٌخبص ثٗ ِشح اخشٜ –ػٕذِب يىزغت الاٌىزشْٚ وٛأزُ فإٔٗ يٕزمً اٌٝ اٌّغزٜٛ الاػ

 What happen 
1- An electron gains a quantum of energy ?

It moves to higher energy level

2- An electron loses a quantum of energy ?

it returns to its ground state (  It moves to lower energy level)

3- The nucleus doesn't contain neutrons ?

Atomic number = mass number

 )اٌزسح اٌّضبسح : ػٕذِب يىزغت الاٌىزشْٚ وٛأزُ )طبلخ صائذح رظجخ اٌزسح غيش ِغزمشح

     The excited atom: the atom gains a quantum of energy. 

  ( distribution ) 
اٌزٛصيغ الاٌىزشٚٔٝ فٝ ِغزٛيبد اٌطبلخ 

  The most outer energy level is saturated with 8 electrons whatever the 

level is (Except the level K is saturated with 2 electrons only).

 ٔجذأ ِٓ  –ٕ٘بن لٛاػذ اعبعيخ ٌزٛصيغ الاٌىزشٚٔبد فٝ ِغزٛيبد اٌطبلخ K  ُصL  ٚ٘ىزا

 K  ٝاٌّغزٛيبد اٌزٝ رٍٝ  –اٌىزشْٚ فمظ  2يزشجغ دزK  ٝاٌىزشٚٔبد فمظ  8رزشجغ دز

 ٚرٛصيغ اٌزٛصيغ الاٌىزش ٛ٘ ٝٔAtomic no.  ٌٚيظmass no.

Electrons is distributed in K then L ,………..

 electronIt is the amount of energy gained or lost by the : Quantum

   when it transfers from one energy level to another. 
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gWrite the electronic configuration of the following atoms, illustratin 

 ٛصيغ الاٌىزشٚٔٝ ٚإٌشبط اٌىيّيبئٝ اٌز

( إرا وبْ  2اٚ  8ٕٔظش فمظ اٌٝ ِغزٜٛ اٌطبلخ اٌخبسجٝ ارا وبْ ٍِّٛء ثبلاٌىزشٚٔبدK فإْ اٌزسح رظجخ خبٍِخ غ )يش ٔشطخفمظ

  ارا وبْ اٌّغزٜٛ الاخيش غيش ِىزًّ فإْ اٌزسح رظجخ ٔشطخ ويّيبئيب

The atom: 

It is the smallest individual unit of matter which can share in chemical reactions

 If the no. of electrons in outer energy level is 8 the atom is noble-inert gas

( outer level is completely filled with electrons)

Helium inert gas has 2 electrons in outer level ( completely filled )

 If the no. of electrons in outer energy level is less than 8 the atom is active

So, they react with another atom to reach stable state (inert gas)
ِشجغ ثبلاٌىزشٚٔبد إٌيْٛ ٚالاسجْٛ لا رشبسن فٝ اٌزفبػً اٌىيّيبئٝ لاْ ِغزٜٛ اٌطبلخ اٌخبسجٝ

اٌظٛديَٛ يشبسن فٝ اٌزفبػلاد ٌيظً ٌذبٌخ الاعزمشاس )اٌّغزٜٛ اٌخبسجٝ ٌيظ ِشجغ ثبلاٌىزشٚٔبد(

Give reasons:

Neon atom (10 Ne) & Argon (18Ar) do not enter a chemical reaction 
Or Neon and Argon are called inert gases.

B. their outer energy levels are completely filled with electrons

-------------------------------------------------------------------------------
Give reasons:

Sodium Na& Magnesium Mg atoms enter chemical reactions.
       To reach stable state (B. outer level not filled with electrons) 

No. of neutrons Atomic 

number 

Mass 

number 

Electronic 

configuration 

The element 

27-13=1413 27 2-8-3
27 

13 Al 

10 10 20 2-8
20 

10 Ne 

4 3 7 2-1
7 

3 Li 

16 16 32 2-8-6
32 

16S 

6 6 12 2-4
12 

6C 



17

Inactive elements – gases Active elements – gases  خبًِ   ٔشظ 
Outer level has 8 electrons 

Don't share in chemical reactions 

Their molecules formed of one atom 

Outer level has less than 8 electrons 

Share in chemical reactions 

Their molecules formed of 2 atoms 

P.O.C Proton Neutron Electron 
Position In the nucleus In the nucleus Around the nucleus 

Charge +ve Neutral -ve

Mass Very large Very large Very small 



ٍصبدس اىطبقخ ٗاّ٘اػٖب   Unit (2) - Lesson (1): Energy resources and forms 

ّق٘ه اُ اىدغٌ رأثش ثشغو –ػْذٍب رؤثش اىق٘ح ع خغٌ يزحشك ٍغبفخ فٚ اردبٓ ربثيش اىق٘ح   

- When a force acts on a body, it moves a distance in the direction of force, said that a work is

done on object. 

اىَغبفخ)ٍزش( xاىشغو)خ٘ه( = اىق٘ح)ّي٘رِ( 

W     =    Force  ×  Displacement 

(joule)    (newton)  (metre) 

W      =           F × D 

Energy: ability to do work or make a change. ٌاىطبقخ ٕٚ اىقذسح ع ثزه شغو اٗ ػَو رغييش ى٘ظغ اىدغ 

Joule: measuring unit of energy.   ٗحذح قيبط اىطبقخ ٕ٘ اىد٘ه

 Energy resources: ٍصبدس اىطبقخ  ّٗ٘ػٖب 

Energy resource Type 

The Sun Permanent resource.  ٌٍصذس دائ 

اىشيبذ  Wind Renewable.   ٍزدذد 

اىشلاه     waterfalls Renewable.   ٍزدذد 

اى٘ق٘د  Fuel Non-renewable.  غيش ٍزدذد 

غبقخ ّ٘ٗيخ  Nuclear energy Non-renewable. 

 ثؼط اىذٗه رغزجذه اى٘ق٘د ثَصبدس اخشٙ ٍثو اىطبقخ اىشَغيخ ٗاىشيبذ ٗاىشلاه لاّٖب سخيصخ ّٗظيفخ لاري٘س اىٖ٘اء

G.R: Many countries are aiming to replace burning of fuel with new sources of energy

as solar energy, wind energy, and water motion:

 Because they are very cheap, clean sources and don’t pollute the environment. 

 Energy forms:

Energy form   ّ٘ع اىطبقخ  Source اىَصذس

Light energy ظ٘ئيخ    • The Sun.• Electric bulb.  اىَصجبذ 

Sound energy ص٘ريخ     • Speakers.• Musical instruments. الاد ٍ٘عيقٚ –اىغَبػخ   

Electric energy  مٖشثيخ • Generators.• Wind mills.• Solar cells.  –دٗاسح اىشيبذ  –اىَ٘ىذ 

خلايب شَغيخ

Chemical energy  ميَيبئيخ • Food.• Car battery.  اىطؼبً ٗاىغزاء  

Heat energy   حشاسيخ • Heater.• Oven. فشُ –عخبُ   

Nuclear energy ّ٘ٗيخ • Nuclear power station ٍحطخ غبقخ ّ٘ٗيخ 

- When you lift a book from the table, you do work. This work is stored in the book in the

form of energy(potential energy). ػْذ سفغ مزبة فإّٔ ينزغت غبقخ ٗظغ 

- When the book falls down, the stored energy (potential energy) in the book converts into a

kinetic energy. ٚ غبقخ حشمخ   ػْذ عق٘غ اىنزبة فإُ غبقخ اى٘ظغ رزح٘ه اى  

- The sum of potential and kinetic energies of an object is a constant value and it is known as

mechanical energy. ٍقذاس ثبثذ يغَٚ اىطبقخ اىَينبّينيخ  ٍدَ٘ع غبقزٚ اى٘ظغ + اىحشمخ 

 Mechanical energy: is the sum of potential and kinetic energies of the body.

 Mechanical energy = Potential energy + Kinetic energy

 What is meant by mechanical energy of a body = 50 Joule? This means that the sum of P.E

and K.E of this body = 50 Joule.



- In tennis ball:

لاُ غبقخ اىحشمخ =صفش –ػْذٍب رنُ٘ اىنشح فٚ الاػيٚ رنُ٘ اىطبقخ اىَينبّينيخ = غبقخ اى٘ظغ فقػ  -  

لاُ غبقخ اى٘ظغ =صفش –ػْذٍب رصو اىنشح اىٚ الاسض رنُ٘ اىطبقخ اىَينبّينيخ = غبقخ اىحشمخ فقػ  -  

 لاُ اىدغٌ يفقذ غبقخ اى٘ظغ رذسيديب( -

َينبّينيخ = غبقخ اى٘ظغ + غبقخ اىحشمخفٚ اىَْزصف اٗ اٙ ّقطخ اخشٙ فإُ اىطبقخ اى -  

- 

At maximum height: 

M.E = P.E

On reaching the ground: 

M.E = K.E

1. Potential energy: is the energy stored in an object due to a work done on it.

• What is meant by potential energy of an object = 10 Joule?   It means that energy stored

in an object due to a work done on it = 10 J.

o  ٗاسرفبع اىدغٌ ٗصُ اىدغٌ –اىؼ٘اٍو اىَؤثشح ع غبقخ اى٘ظغ  

 Factors affecting potential energy: 1. Weight of the object. 2. Height of the object.

o  ػْذ صيبدح اى٘صُ رضداد غبقخ اى٘ظغ 

1- Weight(of the object): If we raise one ball upwards, its weight increases if we raised

two balls, so potential energy increases.

ػديخ اىدبرثيخ  x  اى٘صُ = اىنزيخ –اى٘صُ ٕ٘ اىدبرثيخ 

Weight (w) =     mass (m)     ×  acceleration of earth gravity (g) 

Newton (N)   kilograms (kg)               9.8 or 10 N/kg (m/sec
2
) 

 ػْذ صيبدح الاسرفبع رضداد غبقخ اى٘ظغ  -

2. Height(of the object): potential energy increases if the height increases.

الاسرفبع xغبقخ اى٘ظغ = اى٘صُ 

Potential energy (P . E) = Weight (w) x Height (h) 

 Joule (J)                     Newton (N)   meter (m) 

Potential energy increases by increases weight and height 

 غبقخ اى٘ظغ = صفش ػْذ رحشك اىدغٌ افقيب لاُ اسرفبع اىدغٌ = صفش

       GR: Potential energy = zero when the body moves horizontally. 

 Because the height = zero and P.E is directly proportional to height. 



2- Kinetic energy: Work done during the motion of an object.in   غبقخ اىحشمخ ٕٚ اىشغو اىلاصً ىحشمخ اىدغٌ

What is meant by: Kinetic energy of an object = 100 Joule?   This means that the work done 

during the motion of an object = 100 J. 

اىنزيخ ٗاىغشػخ  –اىؼ٘اٍو اىَؤثشح ع غبقخ اىحشمخ   

 Factors affecting the kinetic energy: 1. Mass of the object 2. Speed of the object

1- Mass of the object:  رضداد غبقخ اىحشمخ ثضيبدح اىنزيخ 

- If we have two cars, one has a mass larger than the other.

- Which one needs more work to stop if the two cars are moving at the same speed?

The second

- So, The kinetic energy of a moving object increases as its mass increases.

2- Speed of the object: رضداد غبقخ اىحشمخ ثضيبدح اىغشػخ   

- If we have two cars of identical mass, one cars moving faster than the other.

- Which one needs more work to stop? The first

- So, The kinetic energy of a moving object increases as its speed increases.

 Speed = velocity 

ٍشثغ اىغشػخ ٍشاد ػْذ صيبدح اىغشػخ ٍشريِ لاُ غبقخ اىحشمخ رضداد ثضيبدح  4رضداد غبقخ اىحشمخ   

 GR: Kinetic energy increases 4 times when velocity is doubled?  

     Because kinetic energy is directly proportional to square velocity. 



Lesson (2): Energy Transformations   رح٘لاد اىطبقخ 

ٍدَ٘ع غبقخ اى٘ظغ ٗاىحشمخ رحذ رأثيش اىدبرثيخ ٍقذاس  قبُّ٘ ثقبء اىطبقخ اىَينبّينيخ :

 ثبثذ 

The conservation law of mechanical energy: The sum of potential 

and kinetic energies of an object under the effect of gravity is 

constant. 

In a simple pendulum (Exchange between K.E and P.E) 

امجش غبقخ حشمخ ػْذ ٍشٗس اىدغٌ ثَ٘ظغ عنّ٘ٔ –فٚ اىجْذٗه اىجغيػ )اىغبػخ اىقذيَخ( يحذس رجبده ثيِ غبقخ اى٘ظغ ٗاىحشمخ   

 Kinetic energy (speed)  is maximum value when it passes its rest position (A) and decreases

gradually when it moves away from rest position.

The object keeps its mechanical energy (sum of the potential and kinetic energies) at any moment is 

constant.  

 قبُّ٘ ثقبء اىطبقخ : اىطبقخ لا رفْٚ ٗلا رغزحذس ٍِ اىؼذً ٗىنِ رزح٘ه ٍِ ّ٘ع لاخش 

Conservation law of energy: Energy is neither created nor destroyed but it is converted from one form to 

another.     

ٍحشك اىغيبسح –اىَصجبذ  –رح٘لاد اىطبقخ فٚ اىجطبسيخ اىجغيطخ   
There are many examples show the transformations of energy such as:  1. The simple electric cell.      

2. The electric lamp.    3. The car engine.

رزح٘ه اىطبقخ اىنيَيبئيخ اىٚ مٖشثيخ  –رزنُ٘ اىجطبسيخ اىجغيطخ ٍِ ٍحي٘ه حَعٚ ي٘ظغ ثٔ ٍؼذّيِ ٍخزيفيِ   

1. The simple electric cell:

- The simple cell composed of an acid solution with two different metals dipped in.

- In the simple cell: The chemical energy converts into electric energy.

- The needle (pointer) of the compass deflects in case of lemon:  GR    (or potato)

Due to the chemical energy produces electric current through the copper wire.

2. The electric lamp: Electric energy converts into light energy and heat energy.

Deaf person 

The electric lamp lights 

Blind person 

  the bell rings. 

اىذيْبٍ٘ يح٘ه اىطبقخ اىَينبّينيخ اىٚ مٖشثيخ    –فٚ ٍحشك اىغيبسح ػْذ احزشاق اى٘ق٘د يْزح غبقخ حشاسيخ رزح٘ه اىٚ ٍينبّينيخ ىحشمخ اىغيبسح 

حشاسيخ )فٚ اىغخبُ( –ص٘ريخ )اىشادي٘(  –رزح٘ه اىنٖشثيخ اىٚ ظ٘ئيخ )اىَصجبذ(   

* On operating a car engine, several transformations of energy take   place.
1. On burning of fuel inside the car:

Chemical energy is converted into heat energy, which produces mechanical energy that move the car.

2. The electric generator (Dynamo): mechanical energy is converted into electric energy.

3. The car lamp: electric energy is converted into light energy.

4. The radio cassette: electric energy is converted into sound energy.

5. The heater: electric energy is converted into heat energy.

Application Form To 

Television Electric energy Light energy 

Cellular phone  Radiant(electromagnetic) energy Sound energy  اىَ٘ثيو

Sewing machine ٍبميْخ اىخيبغخ Electric energy Kinetic energy 

Solar cell اىخييخ اىشَغيخ  Solar (heat) energy Electric energy 

Alarm clock ٔاىَْج Chemical energy Kinetic and sound energies 

Nuclear reactor  Nuclear energy Electric energy اىَفبػو اىْ٘ٗٙ 

Photosynthesis process Solar energy Chemical energy 



 اظشاس الاخٖضح اىزنْ٘ى٘خيخ ٗاىزأثيش اىعبس 

Harms of technology applications and negative effect: 

Application Negative effects 
Nuclear weapons  اعيحخ ّ٘ٗيخ Massive destruction  رذٍيش ٕبئو 

Military explosions .Pollution of air. • Death  اّفدبساد ػغنشيخ  اىَ٘د   –ري٘س اىٖ٘اء   

Car exhaust ػبدً اىغيبسح    Chemical pollution of air which causes chest and 

eye diseases.اٍشاض اىصذس ٗاىؼيِ ٍِ ري٘س اىٖ٘اء 

Chemical pesticides  اىَجيذاد اىحششيخ Chemical pollution of: • air  • water  • soil  So, it 

causes cancer  ُري٘س ٍغججخ اىغشغب 

The webs of wireless transmitters of 

cellular phones  شجنبد اىَ٘ثيو 

Electromagnetic pollution causing heart diseases 

 ري٘س مٖشٍٗغْبغيغٚ ٍِ اىَ٘خبد رغجت اٍشاض اىقيت 

Lesson (3): Heat Energy 

 Friction: is the conversion of kinetic (mechanical) energy into heat energy

دٗساُ اغبس اىؼديخ ٗاىفشاٍو( –سج ٍدَ٘ػخ ٍِ اىنشاد اىَؼذّيخ  –الاحزنبك : رح٘ه غبقخ اىحشمخ اىٚ غبقخ حشاسيخ )دىل اىيذيِ   

 Or: is a method to generate heat energy from kinetic energy.    غشيقخ ىز٘ىيذ اىطبقخ ٍِ اىحشمخ

 Heat production:

ػْذ سج اىنشاد اىَؼذّيخ رضداد عشػزٖب ٗيضداد الاحزنبك فزشرفغ دسخخ اىحشاسح

When kinetic energy of particles (as: spheres) increases, their speed increases so, spheres 

movement and friction among them causes temperature rise. 

 Friction converts kinetic energy (mechanical energy)  into heat energy (as: in bicycle between

wheel frame and brakes).

ٗيز٘قف اّزقبه اىحشاسح ػْذٍب رزغبٗٙ دسخخ حشاسح اىدغَيِ –رْزقو اىحشاسح ٍِ اىدغٌ اػيٚ حشاسح اىٚ الاقو حشاسح 

 Heat is transferred from an object of higher temperature to another of lower temperature.

 Heat transfer stops when the temperature of the mixture (spheres and water) becomes equal.

 اىطبقخ اىحشاسيخ : ّ٘ع ٍِ اىطبقخ رْزقو ٍِ اىدغٌ الاػيٚ حشاسح اىٚ الاقو حشاسح

 Heat energy:   a form of energy which transfers from an object of higher temperature to that of

lower one. 

ىٚ اىجبسدٕٚ حبىخ اىدغٌ اىزٚ رحذد اردبٓ اّزقبه اىحشاسح ٍِ اىدغٌ اٗ اىئ ػْذ ارصبىٔ ثدغٌ اخش )اّزقبه اىحشاسح ٍِ اىغبخِ ادسخخ اىحشاسح :   

 Temperature: the condition which states the direction of heat energy weather from or to the

object when it comes in contact with another.

  اىحشمخ رضداد دسخخ اىحشاسح ٗرقبط ثبىزشٍٍ٘زشػلاقخ غشديخ اٙ ثضيبدح

 Temperature is directly proportional(relation) to the kinetic energy of the particles and it is

measured by thermometer.

Temp. increases by increases kinetic energy

 Types of  Heat transfer:

1- Conduction: اىز٘صيو : غشيقخ لاّزقبه اىحشاسح فٚ اىَ٘اد اىصيجخ 

 Transfer of heat in solids from the part of higher temperature to that of lower one.

 Cooking pans are made of aluminum.(G.R): Because it is a good conductor of heat.

 Handles of cooking pots are made of plastic. (G.R): Because it is a bad conductor of

heat.



2-  Convection: رزحشك لاػيٚ  -خفيفخ–اىحَو : غشيقخ لاّزقبه اىحشاسح فٚ اىغ٘ائو ٗاىغبصاد لاُ اىدضيئبد اىغبخْخ اقو مثبفخ  

 لأّ يجشد اىٖ٘اء اىغبخِ الاقو مثبفخفٚ الاػيٚ اٗ اىَنيف ىزىل ي٘ظغ اىفشيضس  -ٗاىجبسدح امثش مثبفخ يزحشك لاعفو )ٍثو ٕ٘اء اىثلاخخ(

 Transfer of heat in gases& liquids, hot molecules (less density) rises upwards, while

colder molecules (more density) fall down.

 The freezer (air condition)is found at the top of the fridge. (G.R):

Because when air is cooled, its density increases so, it falls down to cool the food in the

refrigerator, while hot air of low density rises up to be cooled again. 

ي٘ظغ اىغخبُ ػيٚ الاسض ىنٚ يغخِ اىٖ٘اء اىجبسد الامثش مثبفخ  -ػنظ اىفشيضس   

 The electric heater is placed down on the ground. (G.R):

Because when air is heated, its density decreases so it rises up to warm the room, while

cold air of high density falls down to be heated again. 

3- Radiation:  اّزقبه اىحشاسح فٚ اىفعبء لا يحزبج ى٘عػ ٍبدٙ )ٕ٘اء( ٍثو اّزقبه اىحشاسح ٍِ اىشَظ اىٚ الاسض فٚ اىفعبء 

 Transfer of heat without any need for a material medium .As: in the space (vacuum)

between Earth and sun.

 Heat transfer from heater by convection and radiation

 :Technological applications that produce heat اخٖضح رنْ٘ى٘خيخ رْزح حشاسح

Energy Kind 

Solar energy  اىطبقخ اىشَغيخ permanent resource  ٌٍصذس دائ 

Petrol – Coal – Natural gas غبص غجيؼٚ  –فحٌ  –ثزشٗه   non-renewable ٌٍصذس غيش دائ

Electricity   اىنٖشثبء Renewable.  ٍزدذد 

 :Resources of heat ٍصبدس اىطبقخ 

Device Resource Kind Effect 

Solar heater سخان شمسى Sun Permanent Non-polluted 

Electric heater Electricity Renewable Non-polluted 

Electric stove بىتجاز Electricity Renewable Non-polluted 

Coal fire احتراق الفحم Coal Non-renewable Polluted 

Petrol stove Petroleum Non-renewable Polluted 

Gas stove Natural gas   (Butane gas) Non-renewable Polluted 

 يلىث الهىاء

The Sun: the main source of energy: where it is:  الشمس هى مصذر الطاقات ع الارض مثل 

1- Stored in plant as a chemical energy (photosynthesis process).

2- Stored in fuel as a chemical energy. طاقة كيميائية   –الىقىد   

3- Responsible for water evaporation forming clouds. تبخير الماء والسحب 

4- Responsible for wind movement producing electricity. حركة الرياح وانتاج الكهرباء 

 Technological application رح٘ه اىطبقخ Energy transformation 

Solar cell 
Solar battery Solar energy changes into electric energy 

   Solar heater 

  Solar oven 

  Solar furnace الفرن الشمسى 

Solar energy changes into heat energy 



1-Living organisms diversity and the principles of their classification 
رقٕيف اٌىبئٕبد اٌسيخ  –اخزلاف ٚلٛاػذ رمغيُ   

إٌٛع species ػٍُ رقٕيف اٌىبئٕبد اٌسيخ ٘ٛ ٚمغ اٌىبئٕبد اٌّزؾبثٙخ فٝ ِدّٛػبد وً ِدّٛػخ رغّٝ 

 اويذ  –ً٘ يٛخذ اخزلاف فٝ اٌىبئٕبد اٌسيخ 

Diversity of animals in size, shape, feeding and environment 
ٔأخز اِثٍخ –الاخزلاف يظٙش فٝ اٌسدُ ٚاٌؾىً ٚاٌجيئخ ٚاٌزغزيخ 

1- The size
Big animals : as elephant and rhinoceros ْٚزيذ اٌمش 
Small animals : as rabbit and rat  اٌفبس 

2- The environment
Animals live in water: as fish and dolphin 
Animals live in land: as dog and lion 

Diversity of plants in length and size of leaves اٌطٛي ٚزدُ اٌٛسلخ 

Huge tree : as camphor and palm  ًٔجبربد ػّلالخ ِثً اٌىبفٛس ٚإٌخي 

Short weeds : as clover and gargeer عيُ ٚاٌدشخيش اػؾبة لقيشح ِثً اٌجش  

Plant carry large-sized leaves : as banana  زدُ ٚسق وجيش 

 Plant carry small-sized leaves : as molukhiyah  فغيشزدُ ٚسق  

- Diversity of micro-organisms 
- Micro-organisms: organisms can't be seen by naked eye

وبئٕبد دليمخ لا رشٜ ثبٌؼيٓ -

- It lives in pond water and can be seen by microscope رؼيؼ فٝ اٌجشن 
- Examples of micro-organisms: Amoeba, Euglena and paramecium

الثراهسيْم –اليْجليٌا  –هثل الاهيثا  -  
 لكثرج الاختلاف كاى لاتذ هي تصٌيف الكائٌاخ فٔ هجوْعاخ لسِْلح دراستِا  -

 Taxonomyػٍُ رمغيُ اٌىبئٕبد اٌسيخ ٘ٛ  -
Taxonomy:  It is a branch of biology searching similar and difference among 
living organisms to place similar organisms in one group in order to ease 
their studying. 

  Species ٌينغ اٌىبئٕبد اٌّزؾبثٙخ فٝ ِدّٛػبد –فشع ِٓ اٌجيٌٛٛخٝ ٌجسث اٌزؾبثٗ ٚالاخزلاف 
Species:  Groups of more similar living organisms’ shape that can be 
reproduce to give birth to new fertile individuals that are able to reproduce. 

 إٌٛع : ِدّٛػخ ِٓ اٌىبئٕبد اٌّزؾبثٙخ فٝ اٌؾىً رزىبثش لأزبج فشد لبدس ع اٌزىبثش
- Linnaeus:   Species is the basic classification unit of living organisms

العالن ليٌْس : حذد الٌْع كْحذج اساسيح لتصٌيف الكائٌاخ الحيح  -

- 
First: classifying the plants according to the shape.  ًرقٕيف إٌجبد ثبٌٕغجخ ٌٍؾى 

 ٔجبربد لا رسزٜٛ ػٍٝ خزٚس ٚاٚساق ٚخزع ِثً اٌطسبٌت اٌّبئيخ 

- Some plants can’t be distinguished into roots, leaves and stems
o Such as green, red and brown algae.

- اٌىبفٛس   -إٌخيً  –اٌمّر  –ٔجبربد رسزٜٛ ػٍٝ خزٚس ٚاٚساق ٚخزع ِثً اٌزسح   

- Most plants can be distinguished into roots, stems and leaves. 
o Such as corn, wheat, palms and camphor plants.



Second: classifying plants according to the reproduction.  رقٕيف ع اعبط اٌزىبثش 

ٚ٘ٝ ٔجبربد ثشيخ  fernsٕ٘بن ٔجبربد رزىبثش ثبٌدشاثيُ ِثً ٔجبربد اٌضيٕخ 

- Reproduction by spoors:     as voughair – Adiantum.
o These plants are called terrestrial plants or ferns.

ٚ٘ٝ ٔٛػبْ ٕ٘بن ٔجبربد رزىبثش ثبٌجزٚس -

 )ٌيظ ص٘شح(ِؼشاح اٌجزٚس ِثً اٌقٕٛثش ٚرزىْٛ اٌجزٚس داخً ِب يؾجٗ اٌّخشٚه  -
اٌفٛي ٚاٌجغٍخ )فٍمزيٓ( –ِغطبح اٌجزٚس )داخً اٌض٘شح(  ِثً اٌزسح ٚاٌمّر )فٍمخ ٚازذح( -

- Reproduction by seeds: 
o Gymnosperms: the seeds are formed inside cones but not inside

a pericarp such as Pine and Cycas.

o  Angiosperms:  (inside flower) 
 Monocotyledon: such as maize and wheat.
 Dicotyledon: such as beans and pea plants.

ىً خبسخٝ ِثً اٌمٛلغ ٚاٌّسبساٚ ٘ي –رقٕيف ع اعبط ٚخٛد دػبِخ ِثً اٌٙيىً اٌؼظّٝ اٌذاخٍٝ   
Third: Classifying living organisms according to the nature of body support: 

اٌذٚدح -الاخطجٛه  –خغُ ٌيٓ ِثً اٌمٕذيً   

A) Soft bodies: such as jelly fish, octopus and worms.
ٚاٌطيٛس ٚاٌضٚازفداخٍٝ ِثً اٌغّه  –خبسخٝ ِثً اٌمٛلغ ٚاٌّسبس  –خغُ راد دػبِخ   

B) Supported bodies: which are divided according to the location of the
support into: 

a. Animals with external support: such as mussels and snails.
b. Animals with internal support (vertebrate): such as fish, reptiles,

birds and mammals. 
قٍيبد ثبٌٕغجخ ٌؼذد الاسخً رمغيُ ٌٍّف   

Fourth: classifying arthropods according to the number of legs: 
- Arthropods:  are invertebrate animals have jointed legs.

 اٌّفقٍيبد ٘ٝ لا فمبسيبد رٍّه اسخً ِفقٍيخ ِثً اٌؼٕىجٛد ٚرٕمغُ اٌٝ -
A) Insects: have three pairs of jointed legs such as locusts, bees, flies

and cockroaches.     اٌزثبة  اٌقشفبس –إٌسً  –اصٚاج ِٓ الاسخً اٌّفقٍيخ ِثً اٌدشاد  3زؾشاد 

B) Arachnids: have four pairs of jointed legs such as spiders and
scorpion.    ازّاج هثل العٌكثْخ ّالعقرب 4العٌاكة 

C) Myriapods: have more than four pairs of jointed legs such as Julius
and Scolopendra.     ٚالاٌف لذَ 44اصٚاج ِثً اَ  4ػذيذح الاسخً اوثش ِٓ 

 رقٕيف اٌثذييبد )اٌزٜ يٍذ(  ثبٌٕغجخ ٌٕٛع ٚػذد الاعٕبْ 

Fifth: classifying mammals according to the type and number of teeth: 
اٌىغلاْ ٚاٌّذسع  ٌيظ ٌٙب اعٕبْ ِثً  

A) Edentates (teethless animals): such as sloth and armadillo.
 ٌٙب اعٕبْ اِبِيخ رّزذ ٌٍخبسج ِثً اٌمٕفز ٌيقطبد اٌسؾشاد  

B) Mammals with teeth: can be divided into:
Animals with front teeth extending outwards such as hedgehog. 

Why to capture insects. 



مشٚط ٌٙب ثشٚص زبد ِثً الاعذ ٚإٌّش  –ٌٙب أيبة ِذثجخ   

C) Animals with pointed canines and molars sharp projections such as
lion and tiger. 

اٌمٛاسك صٚج ٚازذ ِٓ اٌمٛاهغ ِثً اٌفبس ٚاٌغٕدبة –ٌٙب لٛاهغ زبدح ٔٛػبْ  

 الاسٔجيبد صٚخيٓ ِٓ اٌمٛاهغ ِثً الاسٔت

D) Animals with sharp incisors: can be divided into:
a. Rodents: have one pair of incisors in each jaw such as rat and

squirrel. 
b. Lagomorphs: have two pairs of incisors in the upper jaw and one

pair in the lower jaw such as the rabbit.

2-Adaptation and diversity of living organisms 
 –رشويت فٝ اٌدغُ اٚ ٚظيفخ ٌىٝ يزٛافك ِغ اٌزغيشاد اٌجيئيخ ِثً اٌغُ فٝ اٌثؼجبْ ٌىٝ يذافغ ػٓ ٔفغٗ  –اٌزىيف : ٘ٛ رؼذيً فٝ عٍٛن 

 اٌدًّ ٚويف يغزطيغ اٌزٛافك ِغ اٌجيئخ اٌقسشاٚيخ ...... 

Adaptation: It is a modification of living organism’s behavior, body structure, or 

biological function     
To become more adapted to the environmental changes. 

Reasons of adaptation: ٌٍٙشٚة اٚ اٌزغٍت ع الاػذاء   –ٌٍسقٛي ع اٌطؼبَ-اعجبة اٌزىيف  

1- To get food.
2- To escape from enemies.

Examples 

Camel limbs ًّاهشاف اٌد  Horse limbs ْاهشاف اٌسقب 

 Camel ends in a thick flat pad 
to help the camel walk on the hot sand 

خف ِغطر ػشيل ٌيغزطيغ اٌغيش ع  اسخً اٌدًّ رٕزٙٝ ة

  اٌشِبي اٌغبخٕخ

 Horse ends in a strong solid hoof  
to help the horse run on rocky soil 

ع  اٌدشٌٜيغزطيغ  فٍت لٜٛ ة زبفشرٕزٙٝ  اٌسقبْاسخً 

 اٌقخٛس اٌقٍجخ

Types of adaptation عٍٛوٝ    –ٚظيفٝ  –أٛاع اٌزىيف رشويجٝ   
Structural (anatomical) 

adaptation 
Functional adaptation Behavioral adaptation 

It is adaptation in the 
structure of a body organ. 
٘ٛ رىيف فٝ رشويت خضء ِٓ اٌدغُ  ِثً 

خف اٌدًّ     –زبفش اٌسقبْ   

 It is adaptation of some 
organs and tissues to do 
a specific function.  

ػنٛ اٚ ٔغيح ٌؼًّ ٘ٛ رىيف فٝ 

افشاص اٌؼشق اٚ ِثً   ٚظيفخ ِسذدح

 اٌغُ فٝ اٌثؼجبْ        

It is an adaptation in the life 
activity of some animals.  

٘ٛ رىيف فٝ عٍٛن اٚ ٔؾبه ثؼل اٌسيٛأبد 

–ٔؾبه اٌطيٛس فٝ إٌٙبس  –ِثً ٘دشح اٌطيٛس 

 ٔؾبه اٌخفبػ فٝ اٌٍيً

Ex. 
1- Horse hoof
2- Camel pad

Ex. 
1- Secreting sweat at
high temperature
2- Secreting poison in
snakes

Ex. 
1- Birds migration
2- Activity of birds in day light
3- Activity of bats at night



First: adaptation and motion: اٌزىيف ٚاٌسشوخ       
اهشاف اٌسقبْ زبفش ٌٍدشٜ ع اٌقخٛس –اهشاف اٌخفبػ ٘ٝ اخٕسخ ٌٍطيشاْ  –٘ٝ صػبٔف ٌيغزطيغ اٌغجبزخ اهشاف اٌسٛد   

شاف اٌمشد هٛيٍخ ٌزغٍك الاؽدبس ِٚغه الاؽيبء اه  

The mammals Modification Reason 

Whales, dolphins, 
sea lion 

The forelimbs are paddles (fins) To enable swimming and 
diving 

Bat The forelimbs are wings To enable flying 

Horse The limbs end with a strong hoof To running on rocky soil 

Monkey and 
gorilla 

The forelimbs are long To climb trees and catch 
things 

Second: Adaptation and nature of food: 
A)  How birds adapt with food variety: 

ػٍيٗ وً هبئش اهشافٗ ِزٛافمخ ِغ ٔٛع اٌطؼبَ اٌزٜ يزغزٜ –اٌزىيف ٚهجيؼخ اٌغزاء   

اسخً لٛيخ ِٚخبٌت زبدح ٌلاِغبن ثبٌفشيغخ –ٌٙب ِٕمبس زبد ٚلٜٛ ٌزّضيك اٌفشيغخ  إٌغش(-اٌطيٛس اٌزٝ رزغزٜ ع اٌٍسَٛ )اٌقمش  

اسخً هٛيٍخ ٚسفيؼخ ٌٍغيش ثغٌٙٛخ  –اٌٙذ٘ذ( ٌٙب ِٕمبس هٛيً ٚسفيغ ٌزٍزمو اٌذيذاْ -اٌطيٛس اٌزٝ رزغزٜ ع اٌذيذاْ ٚاٌمٛالغ )اثٛ لشداْ

 فٝ اٌّبء

  ٌٍغجبزخ ػشيلوّدذاف اسخً  –ػشيل ِذثت ٌلاِغبن ثبلاعّبن( ٌٙب ِٕمبس الاٚص-اٌجواٌطيٛس اٌزٝ رزغزٜ ع اٌطسبٌت ٚاٌغّه )

Birds feed on meet 
(predators birds) 

Birds feed on worms & 
snails of shallow water 

Birds feed on mosses & 
fish  

( water birds) 

Ex. Hawk – vulture Heron – hoopoe Duck – geese 

Beaks Strong and sharp 
To tear the prey 

Long and thin  
To pick up worms and 

snails 

Wide and indented  
To filter food from water 

Legs Strong sharp claws  
To catch the prey 

Long and thin  
To walk easy in water 

Palm  
To help in swimming 

رغّٝ راريخ اٌزغزيخ لأٙب رقٕغ اٌغزاء فٝ ػٍّيخ اٌجٕبء اٌنٛئٝ –اٌزىيف فٝ إٌجبربد آوٍخ اٌسؾشاد   

ٌزٌه رقطبد اٌسؾشاد ٌزّزـ إٌيزشٚخيٓ ٌقٕغ اٌجشٚريٓ –ٌٚىٕٙب لا رغزطيغ فٕغ اٌجشٚريٓ اٌلاصَ ٌٍّٕٛ   

B) Adaptation in the insectivorous plants: 
G.R Insectivorous plants are self-feeding (autotrophic) green plants
Bec. Can make photosynthesis and make food.

G.R insectivorous plants pounce and digest insects
To absorb nitrogen to make proteins

Examples of insectivorous plants:  Drosera, Dienoea and Halophila. 




